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[. ¢;E::ERAI. STATUS -" ;

Dlrin;, tile report period ,tle long duI'dt:on Yun te:;t data and

.• hard_¢ace :4ere atlal:.;;e,t, The perl_ai'cllt ;:,:1 1!¢t en;'-ine was laSr%cat,-d and

- ,, _"c,-,-ted.., ..........Several at:Loc_lt]|t,d ,_ _]_,.qi,,rlq w_.-;-o toe.f-r,,1 .'l!-.,,l .t 1 iq,,* ,! 1 'i ..ru:'o..r', •,- ,_ :

cocied scanning neutral deLector-v_as lal,ri_at:,i. Since a qua:'terl?

report i._, t,, Jag i_s_eu si:ortly alter this x,u)nLllly_ _:t?ort, :r:ost d etai ls

, : will be gtw, n in the o:_.arterly _eport and or,ly certain i-to:aswill be .

: covered here "

" " 2. -LONG• ,LIFE EI_,I._E SYS'£/_I .... _

-[=;......<r:_ ,.. - A 281 _ hour-DE engine test• , the last.-200:hour_; of o.peragidn of. - _-
..... :.... '.,hici_ wer,: coritinuous, wa,% terminated on =7 August:" Analy._is of the .% 2 -- ';.

.- : ta, sn, h:ding re.s.<,ual drains, _Will ",'_e repprted %n E0S Report /_920-q-4. --

(NASA CR 54026), Analyses of the components_ .incltu:ing-_eii;ht ch.qn_,_'es_ _ ..
' : ' 9 = = ; . :

.... : ..... chc_,,ical, analyses, and ph.)to_-micrographs-oi eroded portions of the

.... o-.- .: The 280 hour tes_ was made' with a 5:opper _ccelera_gng elect;ode.

No. hi_)h at:tel drain currents were encountered and no tendency toward - ....,

"runaway t'_aas observed. 4iowever,_-becatiseo£ its high sputteriilg ratio,
t, .

copper is n)t consi-qered to be anop/.imun_ electrode material_. As ;-

reported in pre\iious repurts-(EOS Eeport. 492'.-ML-5) molybdenum, a ].oi;: -

. sputtering ratio _:_atetial, was found 1;o exhibi_ high electron emiasi m

.a_" moderate te,npe_atureS. _s _a_ hypotl{esi_.ed a._ be_ng due to SGhott_ky-

_. - enhanced_ emission from a low work font%ion cu_:,.,_:,e surface (C_-O-Mo). : _-\\. ,'

A se=ies, o£ electrode, material _ests with o[,e_ating engines ia.- ""

" beiNG scheduled to sel_ett an electrode material for the 750 hour e%_in_.,..

- A mat);rial wiN, allow sputtering ratio and -low eler:tron emiss]on in -_-
~

; -- '- the engine operating e-_."fromaet_t is 'be/hg s_o_g!_t, , 'llie tests _I0£11 £n_lude , '_

...... _ the detenuination "Of ae_¢e2 i_2_ain current due to electron emission as- o -"

iitunct£on.o[•electrude tempo tdfe-.otulch.ambet prasaure.- The design of

. ,a - -• - ,';

: 5 • - L£ - , .... _. ..
J

L
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C

the 750 hour en",ine _ill be completed at tile end of tim 61e_trode --

maLerial tests. _e changes in the program, schedule are presented ill

Section 8 el ! is reporL.

3. PER2-IAXEhT }_.Xc;.;FfSTUDIES

l)t_ring the repott periled the peril,anent raagnct en,_,ine was fabricated

_. and initial testi_ were conducted. A d¢,sc.riptio:l of the en:_irm and :i--

detnil_ oI t.he tests will be presenced in che quarterly renort, _-'-

5 :,

'4. PL,\SHA DISIRiI3b_xlON <'r,rr-:_,"

During the period, fabricatio,_,of the liqaid H_trogeu co,,led =
i,_

noHl_r_] ceai,__.m de:te..:'o;., (or S_-arming the m.utral eti.lux in gile !-e_m,---

., :was completed, tt witt be tlsecl ill Lhe nex't period. - ?.
5 ._ Q '

_. A multiple caUmde, reversg feed moditicat.ion ot che Dl_ engi_._e was :

-- : _Iesi_._ed and placed in iabrication:durfn-g-the report period Thi_ -= -_--. - - i:

en_;fne will 1;e .te._ted with a central a_lode to _)valuate the effect of ",_ _ '_ %

r such operatiol_._ on the-plasma density diskribut[oll-. : " _-: ----. -_ .. _--_

- 5. AUTOCATHODE "I)!P'._}V_b_:NT STUDI;:8. - " ' - :'_=

lh_ring 'the repgrt period, several exte_-'nallv heated autoc_thode

" : designs were tested _¢ith a DE en;;ine.. Results of .the test_1_i-.ll be --_

reported in the q uarterl'.,'. _ ,, - _" ,,.. - "-
>

..... 6 QUA[ ITY _ASSUP_\NCE " : - :" -

17 shop travellers _e_e submitted for-proce.,,s_ngd,aring the m,-mth "- -.--'- °
_7

: ul Au_:ust. Four standing as.,:e,nbly requests are g,'tivE; one :e,t_h f,o._

-DER-1 en_.;ine_ DER-2 engine ' 4923 S/al sere-gravity _.eed ay_*e_,_ .and -- - ._. -.
- _ 3 # .e -

4923 S/N2 zero-gravity feed system:., " ....

Special F,roces_ing instructions were issued tin: va, uua,: braz-ing -- < __
J. G

oi tantalum to molybdentan with paltadium-cobalt fi. Iler material. "-
7" "

-' -_ailure reporting to _|at.e i_ smmna_izod in che follv,_iN; tabulation: _'

-T0tal nm:fi)er noel f_ilures'_eported - -7

.... - Co,receive a"tian taken _ 3 _ - ' " - .,

" _ -gorrect£vo.action notrequ.£red - 4 -- _"

L
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Fat-ture r,qmrts Nos, 3., 4 and '2 ,^ore. ;or..plet_.d. They nui;.' be fo,md

:- m_ tol[ow:ng pages° -:

7. PROC[b_'_ .'.-'OkNI':AI t_.._llOD c _-

D_rin_l _he ne_xt Retied, e_t,crrude :4_Lek'iat tects uill be lmrsued

and d.,sign ;,f the 750 lurer engine _';.11 be liUarted, l'he permanent _-,

ma:,net en';ine will be rested and evaluation of _.xtornally heal&_,l -lu_-
%

; cathode design._ will be continced. The liquid nitr-:gen cooled, scani:'in;_ _ :

aeutral detector; wlll be operated and [:.lasma_dlstribut;on studies

resu:aed. It is"anuic_pated '_that fabrlcat:ion o_ the mqlciple:cathodu, -

- aeverse fee_l eng_n_ will be-ne_ar.ly :coml?£eted at the end _f rt,e 'aext-

p.eriod and will. be tes_ed during the follgwing peri_M. ,_ -,
: G . ¢: ,: "_ 7

• : _ 5 : % _ -

%

2

> * : - " "z ; ., ') :" . * :G

: : . . _'-,* -J

- . : - >
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WA 4920 FAILURE REPOR-[ --
/

-.-""- Og_[eof Failure ____:/_n}L tg._/-'................ Sys'c:!' Deat_!r_Lew.; I,F -

.... :- [iN:_--_. DER " b,-_,_;l No.. J.......

-Feed System. __'_2__......................... --:._-:_ Ser.al No........! ....

(,on,to) Syst_;_---cY_i-_-............. [-:......... S,_.r,aiNo ..... •......
"5

• CFE - -: ' 5erldi Nu I -Powcr Sdpp_y-_ ........ 7._;" .............................
"5

SJ j

_t,5,_6[ Fa_lure: _ - .....

• _'j_- -_'I- ,_ad in_'.reased to-an_ e._.eegsive level.-:':" ..... -

_ Test con_Jitl:onsat the r,,ne of Fatlure, Maif, mctior.,, OrDe_adat-..on: " : '

_. : :.,. : I.B - _ , .. -' - 430 ma-- -I-._ = 15 ma o _ . .- '. -

; -- R-3_T%me = 17-I/2 hour_ - "

E_l_ct O. System Performance: -'_

Shutdt._w__,Lhw- tu excessive-.rain _.:.rrenc' (aut:_,{,4t_..:o['.l.z-[)-

.... Dete_mot_on-0f Cause: " o ._

See W.&. 4920-_Ilure Report N_. 3

COrrecl_veAct,on: . __

..+" -+ :- ,See It._. 4920 Faiba__-e Repgi_t N,_. _3. _ +_

._ • . - •

-_ -" :. • :, - " f_ared by _-__Oate • _. I_m_...!._9__

_11t1!11t - ".5 '" : ,_
%
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., ,.. ,-r , T[. CON'_I_CTLb\L ,'_NL' l'l.,A,,t,x,,_, ihTOIC, IATI02i

_y.1 _2L_s t s ,,

Bel_w is Lhe l._st of :_ilt, i_osts ami scheduh,d dates for the pro,_ra.ni,

The schedules have been chan_,ed tu ret'_,._-_ a chan_e in the Sta_e:;mnt _f

Work. An evalua_iol; of electrode 2;aterLals for the long-life en,fine

tJill,be pe_'fonned prior to completiun ol the r'.e:;i-;n o1\ the 7N) hodr

enf,ine. The fabrication and testing ol tl,e deliverablt system l,as .-

been deleted from the Stat, e.ment.-of Work. ::
2,

= ' Scheduled . :
;, - >-2

- : O Start

a. _aor__ation of-DE system- 24 Feb 24 Feb
b. Facility modification
c. Detet_'Anag/on of autocathode "

• heat requirements . : ,
• d. Plasma distribution studic_

" i Start analysis of DE engine magnetic :
tield _ _" 22 Mar 2"2 Mar

2 a. Complete f,ibrication of !st DE

system and star_ initial testing 19 Apr 24 Apt

b. Complete analysis of DE er,gine

magnetic field and start de,;ign

and fabrication of DE engine - '
modification for l_liield te_t - :, -.

: 3 Complete facility aodification and

start long tests of DE engine %

(including 200 hour te_t) i_ May 15 May

:- _ .Start design tabrication'and testing.

' Ot lain,imllmpower aut.ocathodes - _ 15 _,kly 15 _y

5 Start electrod_ material tesl;s 30 Aug : 2,0 Aug :

J

, ' ,4920-NLr_ 7 : ,:

L .... o- - : .,

i
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b Start desi 'n and fabrication t,f - --_ ....

750 hoL;r s,, ;trr. ],'} Aug 3(9 At'<

7 C,)rnptete testing of DE cn;.inr _itl_

P*_Ifield and begin de_i:,p of i'2:er.;_i_,e 13 .',_,_ b J_,n

8 CeiiDtete desi_ of PM r.n.,;np J(? J::! 15 J,,i

9 Com))_,..ce l_.,tig tests inciud-tzg a,O0 i_our
Lest and analys_." 9 Aug 2._ Aug ._

lO Complete fabvicatio1_ and begin _: >
r_-._t_n;4 o,f PII engine 15 Aug 23 Aug

J':' 1 •Start investigation of eiiminat,:,)_

oi :.;eparate cathode heater supply " 23 Aug o 21 .Iu::

"-.: i.:. Cot'plete tests of I_I engine '25 Oct " _,

- - 13 _omptete fabrication af 750 hour

system and start performanCe mappLn:,4 15 i'gov

14 Corap_ete aut.ocathode improveiaent
stt_,iies ,-, 29 Nov

15 Cotaplete p'criorn:ance n:apping
751> I,o.,r sv.'.Lem di-ad start

750 hour'test t_ Dec

!6• a. Complete 730 hour _'-..t art,'. --
a,_a!.','si u '2t Feb

h. CompLete pl;isnm disar/outi<_a :.
st,,dies 2 1. -]:eL

,,.. Start I.tnai Report 21 ! eb ,,

17 Comple_e Final Report 14.Ma_"

/

¢

4920-ML-t_ 8 ,, . . --_5

- _ _. _ • [22_--

i j-"

I
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Key Personnel
¢

The k e 7 personnel-on tl_e program are:

R= C. Speiser progra,_ Supervisor

G. C. Reid _ Long Life Engine :

I'. A. Barcatta - Long Life Feed System
G"

G, Sohl : Applied Research
: - $

-S. Zafran :: Quality Assurance ;-

-. " These personnel supervise their .respective tasks .and are the major.

contributors, to the _rogram and to all reports generated under tbe_ _ _ . --

program.... _. " - "-. _ _,

.) : ., _o er __ ...

.: During tile.period 1 August .!gtJ4 to 2B-August 1"3_, 2_179.2_ __' :i-'_
- - _ " _° = C' x " - -2, _ : . . ,, -

: --. _ T.,auho_rs were expended.- 'fl,e cumulative tota=l manhburs::expended' h0_ = '_; _ :,

"...... _ugust. 19t,4.c_nstJtute 40 percent, of/the _otai ¢,nticibtated'taanhours " : -- :

-" --_ '_ for tile pfogra:r,, :' The names :of:engineering and scfenti_ic persdnfiel , _- a__, "

-- who=worked- on the project dur-ing the-period, are.listed b61_¢; :-v --:-- ' " "

ltb ...... ":: -Name - ;- ; • . .- urs - -

= . <, -'_.- R. C. speiser- -;- -- - -_: " 152C _ .: ..- -;.- ;- - :

R. Sitver : " 20-- o. _: -.-

,F. )_. Barcatt 9 _: 7Y- = ' -23 _ / j

- S. Zafr n : -- _ , _-, -- - -

• - . - , v C v•'

. -- . .Go C.:Reid ,, ._ 160 ... -:_. -- _ - _ _.:. -- .

-- D.P. West _ " '_ :- .. , 151 -;_-- _-- : : "
.... . .= -. . --.

O. E Truing. " : -..- . -._

% _ +2.

l " ' >" J920-HL-6 -" '., ' . .9 " "-- _ -- "'--:
I .- - . _ . " - _ " " - ._ , -. ,% . -Z. -_.__" " -_4,; .

L"

• , , '. .;_ .,.<
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-. "- _l_ame l{our_

C. L. Ratua -. -' 8

K. C. Wood 160 ._

R. C. De Silvestri 12

V. V. Fosnight > -"64 " : _,2

-3 : - _- -= =• q

l.x_en(ttture5 : =

" : " The accompanying graph shc_s tile c_:_parison of_ estir:ated and" = - - q

actual expenditures versus time. c = = -

• = - 7 =:

G . 4 ;4 l G

9

" C. 2 _ - 5:5 - ",- " -

: :a; -" - : :_ - , - 7 =-. -

-O

"-, c : G 5, -i. ., C2, " - l, "

2
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